Involvement of spinal Met-enkephalin in nicotine-induced antinociception in mice.
Nicotine is neuronal stimulating drug in the central nervous system and elicits various effects through nicotinic acetylcholine receptors. As previously reported, nicotine has an antinociceptive effect through activation of endogenous opioid neurons. However, detailed mechanisms of nicotine-induced antinociception are uncertain. In this study, we focused on spinal cord and investigated the involvement of endogenous opioidergic neurons in nicotine-induced antinociception in mice. In the tail-pinch test, subcutaneously administered nicotine (5 mg/kg) produced maximal antinociception 0.5 h after nicotine administration; this was attenuated by mecamylamine (MEC, 3 mg/kg, s.c.) or naloxone (NLX, 1 mg/kg, s.c.) administration. Intrathecal nicotine (10 mug) produced maximal antinociception at 2 min and this was also attenuated by MEC (3 mg/kg, s.c.) or NLX (1 mg/kg, s.c.) administration. The preproenkephalin (ppENK) mRNA level in spinal cord, but not dorsal root ganglion, was significantly increased 2 h following nicotine administration and recovered to control level 4 h after nicotine (5 mg/kg, s.c.) administration. This increase in ppENK mRNA level was inhibited by MEC (3 mg/kg, s.c.). The mRNA levels of preprodynorphin and preproopiomelanocortin were not increased by nicotine (5 mg/kg, s.c.). In the dorsal horn of the lumbar spinal cord, methionine-enkephalin (Met-ENK)-like IR was remarkably reduced at 0.5 h following nicotine administration and recovered to control levels by 2 h after nicotine (3 mg/kg, s.c.) administration. These results suggest that nicotine has an antinociceptive effect by promoting the release of Met-ENK, but not dynorphins and endorphins, from activated opioidergic neurons in spinal cord.